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In 1856, the fighting power of the world*s navies was vested in 
the wooden two or three decked line of battle ship of anything up 
to 150 guns and powered by steam and sail. They were armed with the 
traditional iron or bronze 68 or 32 pounder smooth bore gun and 
Carronade, such as may be seen in any of our naval ports today, 
where they serve as ornaments or memorials, and looked, with their 
Lofty sides and rows of gunports most formidable and impressive. 
Yet devclopements were afoot in this year of 1856 which were, in 
the course of three or four years, to render this whole assembly 
of ships as usless in battle es -merchantmen, and to leave then 
as picturesque rolics of a bygone ege. 

The smooth bore gun had been the mainstay of the fleets for 
4 centuries, but during and immediately after the Crimean War 
new Gevelpoements in the rifling of cannon, and in their 
monufacture had led to a great incrosse in range and in destructive 
power. The Royal Navy had tried, during the Crimean War, both 
on shipboard, and in the batteries at Sevastopol, a rivled gun, 
the inventicn of a Mr Lancaster, which had an oval bore. This 
spiralled slightly in the bore and had the effect of rifling the 
picce and of imparting a spin, and extra velocity to the projectile. 
However, in actual practice, the gun was far from satisfactory, 
the normal inaccuracies of cast iron shot, which went by unnoticed 
in the smmoth bore gun, caused shot to stick in the bore of the 
Lancaster, or clse to fit so looscly as to cause the shot to lose 
its velocity ranidly, and the gun was eventuclly ciscardec, its 
place being teken by the 68 pdr. This gun was & really excellent 
weapon, perhaps the best of its weight in the world. és < smooth 
pore bronze gun, it had a mugzle velocity of about 2,200 ft ver 
second, and was about: 8 inches in calibre. As it will be seen, 
this piece, when rifled, hed a truly impressive punch, anc with 
chilled iron or steZl shot. was a formidable weapon inccec. 

Experiments were being carried on with alternative cosigns 

however, and in 1856, a wrought iron gun was produced by Messr 
Horsfall of Liverpool, which weighed 22 tons, was over 15 ft. long 
and fired a shot over 2000 yds. Morcover, trials were proceeding wilh 
a built up gun, the design of William Armstrong, rifled, and breech 
Loading. 
“Across the Channel, the French had also been busy with their 
owm experiments on rifled guns, and by 1857, the results of their 
tests convinced them that to withstand the effect of rifled ordnance 
on armoured ship was necessary. Britain and France had been uneasy 
partners in the Crimean War, where niether our army or Navy had 
been particularly brilliant, and since its termination, the growing 
rapprochement between the French and the Russians had caused great. 
uneasiness in Whitchall. The Orsini conspiracy, planned and organised 
in Britain, and culjfminating in an unsuccessful attempt on the life 
of thé Emperor had further worsened relations betweeh the two 
countries, and the French were growing openly hostile. Contemptuous 
of our army, their ambitions were only detained by the might of 
the Royal Navy, and its impressive hard core of tremendous three 
and four gechers. Developing their theory of an armourédrship, the 
french saw in this an opportunity to overcome the British Navy by 
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confronting it with a squadron of ships that were impervious to 
shot. In the resulting debacle the defeats of Trafalgar and 
Waterloo would be thoroughly avenged. Accordingly, specifications 
were drawn up for a fast, sea going ship with the following 
attributes. 

lL. 13 mots speed to secure range and position. 

2. Armour at least 4 inches in thickness over the topsides 

and stretching to 4 or 5 feet below the waterline. 
3. & stern shaped to protect the screw. 
4. Full ship rig for cruising. 


In 1858 the "GLOTRE" was laid down at Toulon. She was of 
5617 tons, her dimensions being 2524 ft x 55 ft x 25 ft, and her 
wooden hull was plated to the upper deck with 4.3 ineh plates in the 
upper strakes and 4.7 in the lower, laid on a backing of 22 inches 
of wood. She carried 34 x 5 ton guns on the maindeck and two on 
the upper, but her maindeck ports when she was launched were only 
64 ft above the water line instead ot the projected 7 ft, a serious 
defect that meant she could only be used in HBuropean waters. With 
her were ordered three other ironclads, the "INVINCIBLE" the 
COURONNE and the NORMANDIE. CCURONNE was different to the others 
in that she was sandwich built, 4" of armour being laid con 4" of 
teak, then an iron lattice work of 13" laid on li" of teak resting 
on a 2" iron skin. She was by far the best of the four, displacing 
6428 tons, and was still afloat at Toulon in the 1930's. Two further 
vessels, the MAGENTA and the SOLFERINO were added to the programme. 
They were the only two decked ironclads ever built, and carried 24 
5 ton guns in the upper, and 16 7.8 ton guns and 10 x Ston gums inh 
the lower decks. They had 44" amour amidships, but only shallow 
water line beltc at either end. With full ship rig, they were much 
better sea boats than the other fowr. The extent of armouring these 
vessels was limited by the amount of armour that could be produced 
by French foundries, had production been sufficient ne timber would 
have been embodied in thd construction of any of the ships, but the 
available output ad to be used to make the greatest possible 
number of vessels. 

In Grete Britain there was a conservative cttitude to the 
adoption of armour, there were armoured floating batterics, notably 
the TRUSTY, which mounted a Coles Turret, of which more anon, but 
the Admiralty, as disticnt from the Government, did not envisage 
constructing any British counterparts to the Gloire. They did, however 
institute tests of both hammered and rolled armour. Carried cut 
between December 1856 and Jume 1857 these showed that there was 
little to cioose between hammered and rolled plates of 4" armour 
since both resited 68 pounder shot at 600 yds, but were broken up 
by repeated hits, unlikely in action, at 400 yds. Wrought iron shot 
proved more effective than cast iron. As an alternative to iron armo 
ur there was nothing thicker than 2 inch steel plate, and when 
tested, this offered no resistance to 68 pdrs whatever. Despite this 
proof that 68 pdr shots could be kept out at 600 yds, the board of 
Aénirelty did nothing about armouring ships. They did, however, 
extend their enquiries to discovering what effect shot had on 
honegenous metal, and what thickness of it would be required to 
kecp out shot. This metal, which was a type of cast steel, containing 
2 little carbon, and lying roughly between malleable iron and cast 
steel was tried against the new Armstrong gun and found usless. 


This was the state of affairs when the news of the French 
Ironclad programme burst like a bomb over the somnolent benches 
of Westminster. A form of panic ensued in which niether the Admiralty 
or Palmerston seemed to have any constructive ideas. The news that 
if anything, the French were ahead of us in the construction of 
wooden vessels did not help either. Palmerstons Ministry fell in 
1858 and was succeded for a short time by Lord Derby, heading a 
Conservative Government. The Admiralty Surveyor, viewed the growing 
hostility of the French press, and the truculent statements of their 
Marshala with apprehension, and began to dread the prospect of attack 
by the combined forces of France and Russia. He therefore began to 
plan the construction of an ironclad fleet capable numerically of 
defeating the combined strength of the Prench and Russian navies. 

As a preliminary to this programme, Captain Hewleit of the 
Gunnery School Excellent, and a great supporter of the ironclad ship, 
began firing tests against iron plates mounted on the side of the 
ALFRED. He first of all proved the homogenous metal to be useless 
against shot, and established the superiority of wrought iron against 
that metal. In October of 1858, he carried out the first tests of the 
rifled gun against the wrought iron armour. A Whitworth pattern 68 
par. firing cast iron mot at a range of 350 to 400 yards cracked the 
& 4" plates, but otherwise merely dented them to a depth of 14 inches 
The only wrought. iron shot fired, burst the gun, but penetrated not 
only the plates, but went clean through the timber backing of 7 inch 
cak. The test also proved that one 68 pdr was more effective than 5 
32 pdr shot striking close together. In the sare month firing against 
the Hrebus and Meteor floating batteries proved the value of heavy 
oak backing to armour, the 20 inch wood of the Meteor putting up 
great resistance . Tests against alternative backings of thick 
india rubber and of corpressed cotton proved both these cltematives 
utterly useless. A disturbing result of the tests in January, when 
one of the 7 ineh breechloading Armstrongs worm wos tested against 
the 4 inch armour of the TRUSTY was the absolute Tailure of the gun 
to produce any impression whatever. 14 rounds were fired at ranges of 
from 400 yds down to 50 yds against the TRUSTY with absolutely no 
effect whatsoever. 

In May 1859 the first armoured frigate was ordcred and the 
return of Palmerston with a liberal government saw a sister ship order 
ed despite the fact that Palmerston was a "wooden wali man". These 
vessels, the WARRIOR and the BLACK PRINCH became the Navg’s first 
ironclads. They were armoured by 44" rolled iron plate »acked by 
18" of teak, the bow and stem of each vessel being "soft" that 
is unarmoured, but they were so designed that they could float and 
fight with both extremities blown away. They were long, lean, handsome 
vessels, more appealing to the eye than the GLOIRE and her sisters 
and had the advantage of being able to be used all over the world, 
and indeed, during the next few years were to be found in all the 
naval stations on various duties. They were 380 fcet between perpen 
diculars 581 feet beam and 26 feet moulded depth, with a displacement 
of 9210 tons. They were armed on completion with 26 x 68 pdrs and 
10 x 110 pdr B.L. Armstrongs with the addition of twc 70 pdr. B.L. 
Amstrongs on the upper deck. They had Penn steam engines of a new 
design developing 1,250 h.p. and giving Warrior a speed of 14.08 
knots and Black Prince 13.6 knots. Their bunkere held 550 tons of cobs 
greater than that of any warship afloat for the next ten years, and 
gave her a cruising radius of 1420 miles at 12% kmots or 2100 miles 
at eleven knots. From the hieght of their gains above the water, there 
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would be no difficulty in working the 68 pdrs even with a 10 to 15 
degree roll, a considerable advancement on the GLOIRE. 

Firing tests of projectiles against armour was still carried on 
both in France and England, and the rapid developement of rifled shot 
and of armour plate kept the designers on their toes for years. The 
heavy gun in those days presented a tricky problem on shipboard, both un 
stowing and training. They required a large crew, and a shot striking 
enong the guns produced mass execution. Difficulty On restraining the 
recoil was also a headache, although the use of compressors on the 
slides did much to overcome this. The danzer was always present that 
if the carriege were not checked before the gun had run back the full 
lenght of its preventers, the subsequent shock would sheer off the 
cascables or worse still, the trumnions. A Captain Cowper Coles had da 
designed a turret, revolving, and heavily armoured, which was at once 
shet proof and easy to manoevre. Circular in form, it sat on rollers 
on a circular track, and both the rollers and the deck were protected 
by the deck, which was curved up about the base of the turret to 
form a glacis. The turret was turned from the inside by Levers or 
crowbars, and it was possible for a crew of 18 men to turn the turret 
a full circle in one minute, but these men were out of sight of the 
turret director, and were at the disadvantage of not being able to 
see the results of their labours, the training being envirely a matter 
of shouted directions. A more serious defect was that the controlling 
officer had to stand with his head partially exposed through the turret 
reaf to direct the guns, where he could be picked off by rifle fire. 
The tops of the turrets were sometimes fitted ( as in the case of Scorp 
ion and Wivern with double rails for stowing hammocks, thus enabling 
them to be used as rifle pits. The turvet was armoured with 54 inches of 
iren with 10 inch faces about the ports, and with ean inner skin of 
14 inches of teak. The armoured portion rose 4% feet above the weather 
Geck, which was bent up to form a protective skirt or glacis about the 
turret base to a hiegth or camber of 24 feet. In practice, the turret 
was easily worked, the guns could be served by a minimum crew of 12 
if necessary and the rate of fire was as fast from the twin gun turret 
ag it was from the sinvles, namely three aimed rounds in five minutes 
with a rifled muzzle loading 124 ton guns The weights were 163 tons 
for the twin gun turret, and 151 tons for the single, tne weight includ 
ing the 30 odd tons of timber and iron supports fitted tween decks fori 
the support of the turret. In order to see whether Coles turret would 
stand up to gunfire better than Erriccsons, trials were carried out 
in 1866 when three rounds were fired from a 9 inch gun in the 
BELLEROPHON with a 431lb charge of powder at 200 yds range against the 
after turret of the Royal SOVERIEGN in order to test the resistance 
of the turrets and their liability to jam. Niether the two aitect 
hits on the face and back, nor the glancing hit aimed at the glacis 
caused any interference with the turning of the turret, although the 
shot aimed at the back dislocated the plates and pierced them. Coles 
wag the first to suggest a turret ship, when in 1859, he suggested 
that. a 120 gun battleship should be cut down and 8 of his turrets 
mounted on the reduced silhouette for all round fire, but this idea 
wag rank heresy to the Admiralty who vetoed it. It was therefore left 
to Briccson to produce the first all round fire turret ship in the 
original MONITOR. Coles was drowned when HMS CAPTAIN, a turret ship 
of his design, built by Lairds against the wishes of the Admiralty 
and without Admiralty supervision, capsized in a gale off the Bay of 
Biscay, and went to the bottom leaving only 17 men and the gunner 
ag survivors. Among the 472 men who were drowned, besides Coles, was 
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her Captain, Burgoyne, once famed as a successful blockade runner 
auring the American Civil War. The cause of the disaster wasthe 
instability of the vessel owing to bad distribution of weights. 

The 110 pounder Breech loading Armstrong gun fitted to all 
our early ironclads was a costly failure, found to be extremely 
dangerous in service owing to faults and flaws in the metal. It had 
scarcely any penetrative powers against armour, even when loaded with 
the maximum charge of 33 lbs of powder, and there were many bursts. 
All ordnance, whether for land or sea service was in those days 
made at Woolwich Arsenal under command of the War office who had no 
need to act on any of the naval recommendations re the construction 
of heavy ordnance if they did not feel so inclined. The arsenal was . 
soon stuffed with hundreds of Armstrongs needing repair, and there had 
by the time of the Civil War in America, grown up a practice of issuing 
a detailed list of bore flaws with each sun. The Gunnery Captain of 
the Cambridge stated that he had never seen and Armstrong without flaws 
and that gunners were afraid to stand by a piece with a few cracks in 
it. When punitive action was taken by the Fleet at Kagoshima against 
the Japanese in 1863, tne Armstrong breech Loaders were a miserable 
failure. Of the ships engaged which carried Armstrongs, the 

Buryalus, 35 guns with 13 BL had 14 accidents in 114 rounds. 
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with a result that the gunners lost all confidence in their 
weapons. As a result of this it was decided to revert to muzzle 
loaders, the 68 pdr being ideal for sea service. It had showed itself 
capable of penetrating the WARRIOR 45" armour and teak backing with 
steel shot, and could penetrate the French armour with chilled iron 
shot. This meant that it could also penetrate the laminated armour 
then in use on American ironclads, so that with this gun the Navy 
secmed to be on a good thing. However, this decision met with much 
opposition, chief of which was Sir William Armstrong who was anxious 
to redeem his failure with another sort of rifled sun. Accordingly 
the EXCELLENT was asked in 1863 to test two of Armstrongs ideas, 
a wedge breech similar to that used by Krupp, and @ system that 
became known as the Shunt system, that is the ramming of a studded 
projectile into the muzzle base first, the studs, usually of copper 
gripping the rifling. S00n afterwards another type of gun produced to 
Admiralty specifications by Amstrong, and called the Somerset was 
sent for trial. It was a 6% ton 9.2 inch muzzle loader firing a 100 lb 
shot with a 25 lb charge of powder. This gun proved to be the master 
of 54 inch plate at 200 yards with steel shot, and with a charge of 
33. lbs, which the gun would safely bear, 54 inch armour could be 
pierced at 800 yds. This gun gave the Royal Nayy an advantage of range 
over all its contemporaries and gave us a margin that we maintained 
for over half a century. Almost immediately after this, the 7 inch 
Shunt gun was tested and found even superior to the Somerset, giving 
@ penetration of 7-7 inches of armour at 800 yds with 35 lbs of powder 
later scaled up to a penetration of 9.6 inches, thicker than any armour 
then used. 

In the United States, experiments had been made in @ desultor 
y manner in the construction of iron floating batteries, mostly based 
on the French floating batteries used at Kinburn in the Crimea. Indeed 
the first Confederate Ironclad, the Virginia was a developement of this 
design, and to all intents and purposes was more of a floating battery 
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than a ship. Indeed, a crude floating iron clad battery had been used 
by the Confederates in the bombardment of Sumter in 1861. When hostilities 
commenced, the rapid expansion of the armed forces of the Union, and 
the lack of sufficient heavy industry to adequately fill all needs led 
to the adoption of 6 inch laminated iron armour for the majority of 
the Union ironclads and Monitors. This as we have already seen could be 
readily penetrated by the 68 pdr, the Somerset, and the 7 inch Shunt 
guns in sca gervice in the Royal Navy. Since the American ironclads had 
to operate in the shallow waters off the south east coast. of the United 
States and to enter the shallow creeks and harbours of the Confederacy, 
the composition of the Union ironclad fleet was peculiarly adapted for 
this purpose. The bulk of the fleet consisted of shallow draft, low 
silhouette, all round fire monitors who proved more than a match for the 
makeshift Confederate ironclads in ship for ship duels. Most of the 
nonitors were fitted with the 15 inch Dalhgren smooth bore gun. This 
picee fired a 453 1b shot with 60 lbs of powder (the equivalent of 50 
los of the superior British powder) This gun could not have penetrated 
the Warrior beyond a range of 500 yards even with steel shot because of 
the rapid fall of of velocity once the shot had been fired. On the 
fmerican seaboard, however, fired against the Confederate ironclads at 
renges often less than 50 yards its cffecet was to batter the armour 
away from the fremes and backing cf timber, and to shatter the hull of 
the vessel gencrally without. actually penetrating. Casualties were high 
end spectacular from flying splinters, but the vessels vitals usually 
remained unharmed and she floated still, even if reduced to & shambling 
wreck as was the Tennessee at Mobile Baz. 

The United States Navy had commissioned in 1862 the armoured 
frigate New Ironsides, which together with the corvette G&LENA and Brice 
sons MONITOR formed the first United States ventures into ironclad syips 
GALENA which was only armoured with a 3 inch belt was @ failuve, suffer 
ing heavy damage from the guns eat Drewry’s Bluff, but the NEW TRONSIDES 
was more of a class with the European Ironclads. She was 232 ft long, 

58 fect beem, of 4120 tons displacement and armed with 16 elcuen inch 
Dehlgrens 2 x 200 lb Parrots and 4 x 24 pounder howitzers. Powerfully 
engined she was riggec on commission as a barque, but her masts were 
soon unstepped and she went under bare poles. She was never penetrated 
by shot during the Civil war, but her usefullness wes hampered by the 
Lack of lateral traverse for her guns through the poor desigm of her 
ports. 

‘“EXiceson’s MONITOR, the prototype of the 60 or so manitors 
laid down during the war has been far to well described to need describ 
ing here, but together with all her sister ships, she was a bad sea 
boat. The low freeboard, only 2 feet in the majority of the class, 
ellowed the seas to break clear over her, whilst the failure of Ericcson 
to fit his deck onenings with coamings made it necessary for them to be 
battened dewn during a sea voyage. The turret, which was power operated 
had to be jacked up and calked all round the base before under taking 
&@ sca voyage, to prevent the sea fron bursting in. Water that did get 
into the hull was removed by the steam pumps, but since these were 
placed right aft, it was always necessary to trim the vessels so that 
the bows rode high. This was done by placing the shot magazines aft, 
but after prolonged action in which many hot were fired, the trim was 
altercad thereby, causing them to ga down in the head to a point where 
the water would not flow aft of its own accord to be removed by the pumps 
cousing a potentially dangerous situation which could lead to sudden and 
utter Gistster, such as that: which overwhelmed the Weehawken off 
Charleston, when, with her trim altered by prolonged firing, in the 
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manner described, a wave broke over her bows, and entering the open 
forward hatch swamped her. She went down in three minuted . The 
Pataysco and the Tecumseh went down in less time than that after 
striking Confedcrate torpedos, their loss. being due as much to the 
water shivped in through the deck openings following the explosion 
as. to that which entered the actual hole made in the hull. Even the 
original Monitor went down at sea, after being swamped in a storm. 
The first rok: MONITOR had a metacentric hieght of between 14 and 
fifteen feet, giving her a roll so quick that her deck was kept 
parallel toa the sca like a 'Half tide rock* as one British captain 
observed. In short in anything other than eceptionally calm condition 
these vessels could not have been fought on the high seas. 
This was probably bore in mind by Bulloch when he contracted wit: 
Lairds for the rams El TOUSSON and EL MONASIR in 1862. These were 
the first ironclad turret ships to be built with a forecastle and a pa 
poop, being therefore able to take part in a high seas battle. They 
- were fitted with two Coles Turrets each and were designed to carry 
tripod masts in order to avoid masking the fire arcs with standing 
rigging They were to cost £93750 each exclusive of guns and ammunition 
2 price which compcared very favourably with that being paid by the 
Acmiralty for ironclads. It would have been most interesting to have 
geen how they would have fared in action with the monitors, but as we 
ell know, they were compulstiziivrorily purchased by a somewhat. 
reluctant Admiralty before their completion and renamed Scorpion 
and Wivern. They were armoured with 3 inch plate at the bows, 44 inch 
idships and 2 inch astern laid on an 8 to 10 inch teak backing 
and were 2244 feet long, 424 feet beam, 17 fcet deep and of 2750 
tons. Their 1450 H.P. Engines developed 10 to 104 knots with a full 
speed of 114 kmots, whilst their coal bunker capacity of 335 tons 
gave them a cruising radius of 1210 miles at 10 knots. Internally 
they were divided into six compartments with smaller ones at. cach 
extremity, bow and stern, wing passages and a double bottom from 
turret to turret. 

The Admiralty never liked them. They were fitted with 4 x 9” 
mel. each, mounted on Scotts Mountings and slides, an unsatisfactory 
arrangement which took one hour to change from full elevation to 
full depression in smooth water and on an even keel. To test their beh 
aviour in a sccaway both vessels were taken into the Porthand Race with 
a10 to 11 wind. Scorpion was laid broadside on with the sca cn her 
quarter and proved buoyant and steady, Her captain reported her as 
being at all times buoyant and seaworthy, but considered her 
constantly wet decks and the discomfort occasioned thereby would have 
materially affected her efficientcy as a cruiser. WIVERN tested 
with weights instead of guns in her turrets proved much the inferior 
sea bost, but this was thought due to her tripod masts. In any event 
later reports showed that they were both heavy rollers, SCORPION 
once registering over 30 degrees pf roll in the Dover Straits, how 
much more could not be ascertained, since the pendulum on board 
Gia not register over that figure. The pilot house forward of the funn 
el was uscless owing to the view being obliterated by the stanchions 
and ladders of the light bridge erected atop of it. It was repzaced 
by a conning tower, and the addition of a flying bridge connectiig 
the foesle and the poop greatly improved conditions aboard after its 
fitment in 1867. 

Ons other ironclad built abroad eventually passed into the 
hands of the Confederates. It was the Stonewall, late Sphinx of the da 
Danish Navy, 172 feet long, with a 33 ft beam, she was a 12 Ikmot 
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ship armoured amidships with 4 inches of armour and mounting one 
‘300 lb Armstrong in a forward turret and 2 x 70 pounder Armstrongs 
in the rear turret. She also possessed a formidable iron ram. She 
had been built originally for Bulloch by Arman of Bordeaux, but 
on her detectian by the United States had’ been sold to Denmark 
then at war with Prussis. By the time she was delivered to Copenhagen 
the war was over, and the Danes sold her to the Confederates. 
However, she sprang a leak soon after commissioning and put into 
Corunna, sailing thence to Ferrol, where she was blockaded by the 
wooden frigates Niagara and the sloop Sacramento, both vessels being 
under the command of Commander 7.7. Craven. Somewhat wisely, Craven 
decided not to fight her, and she sailed out to sea for the Confederacy 
but before she reached the blockaded coast, the war had ended and Bhe 
was surrendered to the Spanish authorities in Cuba. Handed over to 
the United States, she was eventually sold to the Japanese, becoming 
the first ironclad of the Imperial Japanese Navy. Although heavy on 
coal, and suffering from the many defects that become apparent in a 
shakedown cruise, chief of which was the leak, which was in the 
rudder casing, she was in all respects an excellent and seaworthy 
vessel and constituted a serious challenge to the blockading fleets. 

All the other Confederate ironclads were built in the Southerm 
States. There were in all, converted or completely built, some 357 
vessels, all ironclad, of which 18 were rams of the Virginia/Merrimac 
type, and the remainder gunboats and sloops, including 4 floating 
batteries. All the rams suffered from the defects engendered in 
being built of unseasoned timber by inexperienced labour, and all of 
them were under engined. In many cases the structure of the hulls 
was too light to bear the weight of the armour, whilst. the deep 
draft, of others prevented them from crossing the bars of the rivers 
and getting out to sea. Those that got into action proved formidabhe 
antagonists, notably the first VIRGINIA, the TENNESSEE, the ALBEMARLE 
the ARKANSAS, the CHICORA and the PALMETTO STATE. Typical of this 
class of vesselwas the ram CHARDESTON, 180 feet long, 36 feet bean, 
124+ feet depth of hold and armoured with 600 tons of 4" plate laid 
on &@ 22" timber backing. She carried 4 Brooke rifles of 90 to 100 lbs 
and 2 x 9 inch smoothbores. One of the heaviest rams wes the 
Columbia, with a 6 incharmour belt, but she was run upon a rock and 
bilged as soon as she was commissioned. In a way the Confederates 
followed the European practice of placing their gans in a central 
armoured box, but lacking the facilities of properly equipped ship 
yards and foundries, they superimposed the casemate on a flat hull 
rather than building. them into the hull proper as in WARRIOR or 
GLOIRE. When one considers the difficulties and the shortages that 
beset the Navy Department of the Confederacy, and the shortage of 
trained seamen, it becomes apparent that they did very Utell indeed. 

Although most of the Union monitors followed a one or two 
curret design, there were some exceptions. The Keokuk had two fixed 
and immovable turrets mbunted on a turtle backed deck. Slow, and 
with poor manouevring abilities, she was also inadequately armoured, 
and was sunk after the bombardment of Sumter after recieving 90 hits 
19 of which pierced the waterline, whilst the turrets were riddled. 
Owing to the slowness of the Union salvage teams, her guns were 
successfully extracted by a team of Confederates and passed into the 
Charleston defences. The Kalamazoo class were designed for deep sea 
work and were large ships, 342 feet leng with a 56 foot beam. They 
were plated with 14 inches of armour off the laminated type, laid on 
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30 inches of wood backing, with a displacement of 3200 tons. The 
freeboard was only 2 feet and they carried four 15 inch guns. 
Another sea going monito was Ericcson's PURITAN 314 feet long with 
a beam of 50 feet, she too had only 2 feet of freeboard. She was 
powered by 5000 H.P. engines and her single turret was 15 inches 
thick and mounted 2 x 15 inch guns. She was also fitted with a ran. 

These vessels paled into insignificance beside the giant 
building in Webb's shipyard in New York in 1863. She was the only 
attempt by the Union to imitate the Confederate design of a slopins 
sided gunhouse on a flat hull fitted with a ram. She was 478 feet 
long, 68 feet wide and 32 feet deep Her Ram projected 30 feet from 
the hull proper and was as fine and sharp as an axeblade, The gun 
cagemate was armoured with 44 inches of plate laid on a thick backing 
of timber whilst the hull proper was of timber five feet thick. 
She was fitted atop the sasemate with two turrets mounting 2x15" 
guns each, whilst the casement housed 11 inch dalhgrens, eight of 
them on pivoting carriages. Fitted with tranverse and longitudinal 
bulkheads she was as watertight as the skill of the day could make 
her, and her engines were designed to develope 15 knots. With a 
displacement of 2000 tons, the DUNDERBURG as she was called was 
easily the largest ironclad built in the United States, but she was 
not completed until mid 1865, and was sold to the French Navy in 
1870 where she was renamed ROCHAMBEAU. 

By the end of the American Civil War Great Britain had 15 
large sea going ironclads in service with 15 more in varying stages 
of completion. All these were armod with the powerful Somerset. 
and Shunt 7 inch M.L. guns. WARRIOR and BLACK PRINCE had been 
augmented by the RESISTANCE and DEFENCE, 6000 tonners costing a 
quarter of a million each and mounting 8 x 7 ineh and 10 68 pdrs. 
these vessels were not too sucsessful, being slow to answer the helm 

In appearance they were sturdy full rigged vessels with the typical 
ram bow veloved of the Victorian naval architect. HECTOR and VALIANT 
followed, slightly longer, and mounting 4x7 inch and 20 68 pdrs. 
They were however, limité d on bunker capacity and only served on 
a home station. VALIANT was still afloat in the Hamoaze doing 
duty as a floating oil tank in 1955, Perhaps the best of them all 
was the timber hulled ironclad ROYAL OAK. She was completed in 1862 
at a cost of £254000 and when commissioned mounted 11x7inch and 
24 x 68 pdrs. Armoured all along the battery deck with 4% inches 
of armour, she was 273 feet long 58 feet beam and her moulded 
depth was 24 feet, giving her a displacement of 2369 tons. Her 3000 
h.p. engines gave her 12.5 knots on trials. The armour belt extended 
to 6 feet below the waterline, and was laid on a 28 inch timber 
packing. Below the armour belt the hull timber was 32 fnches thick 
the portsills were 7 feet above the water line, enabling her to 
fight in any part of the globe, and her coal bunkers held 550 tons 
giving her a radius of 2200 miles cruising. 

This period was essentially a period of trial and crror. 
Only in America were ironclads tested in action. Desiring to 
concentrate on sea going ironclads I have deliberately avoided the 
subject of river steamers, some fine examples of which were produced 
by the Union. Their exploits form a separate chapter in the 
story of the ironclad ship, one that cannot be covered here. In the 
main, the United States ironclads were designed to operate ; 
offensively in the shallow approaches to Souther Harbours and in 
the rivers and creeks. Monitors served all along the Confederate 
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coastline on this duty. Some even went to the Pacific. One such vessel 
was the Ericcson Monitor CAMANCHE , built by him in New York, and 
of 1857 tons. When completed, she was disassembled and packed on the 
Steamship Aquila for transhipment to San Francisco where she was 
to be used to defend the coast against the depredations of some 
rumoured Confederate cruisers. That this method should have heen 
adopted to take her round the Horn is itself a sad reflection of 
the seaworthiness of monitors. AQUILA left New York on the 29th 
May 1863, and arrived in San Francisco on Nov. loth, almost siz 
months after. On November 16th, during a gale, AQUILA broke from her 
moorings and eventually went to the bottom of the bay with the 
CAMANCHE still aboard. A Captain Allison tried to raise her, but 
after three weeks of fruitless toil abandoned the wreck in despair. 
The underwriters agents took up the task, and sent from New York 
& professional wrecking crew, the Coast Wrecking Co., consisting of 
10 wreckers and four divers under Captain Israel F. Merrit. They 
were more successful, and the last piece of the monitor wags extracted? 
from the wreck on June 8th 1864. She was assembled and finally 
launched on Nov. 14th 1864, a year after her arrival on the West Coast 
She must be the only ship that ever sank before she was launched. 

A claim ofuen repeated by American historians is that Great 
Britdin paid up on the Alabama Claims because she was afraid of 
fmerican naval superiority at the end of the Civil War. In my 
opinion this theory is fallacious. It is true, that by the end of the 
war the USN had 70 or 80 ironclads, but many of these were river 
vessels, and in any case, the nucleus of power lay in the low 
frveboard monitors whose limitations as sea going vessels we have 
already noticed. Another factor seldom counted is that all the 
irvonclads were coal burners, and in order to operate as 2 fleet had 
to have coaling facilities in bases, or coal carrying tenders 
accompanying them. The activities of the Confederate raiders had 

driven the American Merchant maring off the seas, and forced most 
native American craft into foriegn registry. In :he case of a naval 
wer the fleet would have had to be coaled by tenders hired from a 
foriegn power which might have had second thoughts about lending 
such material assistance to be used against the powerful British 
Empire. Ag late as 1908 an American fleet toured the worle on a 

good will mission, and competent naval observers did not fail to nota& 
that tesides the powerful and impressive cruisers of the squadron, 
there was always the hired foriegn tramp carrying the Anmcrican's 
coal and supplies. The real power of the U.S. lay in the number 

of privateers that could be loosed from her coasts to scourge the 
sea lanes of the world. Concerted attempts by the European Powers 
to draw up treaties banning the use of privateers had always failed 
to sccure the American signatures. In 1871 when the Alabama Claims 
Commission decided against Gret Britain, and we paid the Americans 
£3066,6CS in damages, the American signature on the Washington 
Treaty agreeing to ban privateers in any future Naval War was a 
reciprocal result. Thus in the words of Sir Travers Twiss, we gained 
a valuable precedent for a bargain price, and for this payment, the 
letter of marque and all the threat it implied to British commerce 
vanished for ever. Had the oft threatened war with the U.S. become a 
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reality, we would have in all probability met and defeated the 
high seas portion of the U.S.N. by sheer numerical superiority and 
grcoter ganpower. We should then have had to tackle the monitors 
in their lair where the superior range of the British guns and the 
slightly faster speed of the British ironclads would have given us an 
advantage. Whether we could have taken that advahtage is purely con 
jectural of course. In any case, we had little to fear, for had we 
woited the attack of the monitors on our own harbours, it is doubtful 
whether their crews would have been in the best of conditions for a 
Light. When the MIANTONOMOH arrived at Spithead after the Civil War 
on a gocdwill cruise, and after an Atlantic crossing, One of our 
Captains who visited her had this to says- "I went on board the 
TiZANTONCMOH shortly after her arrival at Spithead from America. I 
never saw such a wretched, pale, listless set of officers and men. 
They seemed to have no go left in them and crawled abLut the decks in 
a state Cf of debility, one and all. I was shocked and immensly 
stxuck by their inactive appearance which remained vividly impressed 
on my Hinds eye . More than one officer declared he would not for 
eny consideration, of his own free will, go through the same experienc 
gcinecé by his voyage cecress the Atlantic. The vessel was compared 
to a2 dungeon under water filled with a stifling atmosphere by a 
stccon engine, the crew had no place to go in bad weather, all the 
opening being battened down in <a very light breeze, and the foremost. 
cowls, which were very high, and through which the engines and fans 
on the lower deck drew the fresh air, were turned aft to keep the 
water out, so that for days and night the crew were kept below, living 
on and breathing over and over again their own breath." 

The Confederate Navy never suceeded in purchasing any of the 
redcubtable British 68 pdrs, probably owing to their retention for 
reissie to H.M. ships ater the failure of the B.L., hut had they 
done so, some of the fights might well have had a different ending, 
notably that between the Keargage and Alabama. 

The French Navy was formidable at the end of the Civil War, 
consisting as it did of eleven fine ironclads, but its guns were 
cutelassed and outranged by those of the Royal Navy. The Bimtish 
9" gan, the Somerset, fired a projectile weighing 250 lbs by the 
end of the Civil War, and was considerably harder hitting than the 
French 24 em. with its 317 lb projectile. The British had a foot 
ton figure of 3496 as against the French gun's 2821. Whenthe Franco 
Prussian Wer broke out in 1870, toppling the Empire in defeatm the 
French Navy was not able to create any diversionary activity, despite 
the fact thet it greatly outnumbered the Prussian Navy. In the war 
between Denmark and Prussia in 186@ the Danes had a small but 
respectable ironclad fleet, but it was roughly handled by the 
Prussian Krupp guns and the war ended with the Danish defeat. 

We have examined the leading types of ironclad battleship 
and have seen in effect that they were in reality armoured sailing 
ships with steam propulsion, all that is except the American vessels. 
The heavily armoured ell turret ship with all round fire lay in the 
future together with steel armour and hydraulic turrets. In the 
vericd under review, the armour only protected the ships against 
lateral fire, the armoured deck being still a thing of the future. 
Even the Monitors were useless against plunging fire, for their decks 
too, were unarmoured. Forts such as Sumter and Drewry's Bluff, where 
@ plungung fire could be brought to bear on those vessels that 
ventured too near, defeated the monitors with their heavy ordnance, 
the latter never being carried by waterborne attack. Shipboard guns 
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could not be elevated enough to give a plunging fire, even had 
such a thing been possible, the absence of any recoil mechanism 
would have meant that the piece would have driven itself through 
the deck after heavy firing, or, worse still, the gun would be 
permanently disbled by the shearing off of its trunnions. 
Foundry technology was by no means highly developed. The methods of 
casting and of mixing metals that produced the faulty Armstrongs 
would, in 20 years from 1859 produce the Tay Bridge, a structure 
which no foundryman likes to he reminded of! Bearing in mind the 
limitations of heavy engineering in tose days the standard was 
high and the armour very good, The country with the largest 
engineering industry would automatically end up with the greatest 
number of ironclads, and the rapid developement and expansion of the 
British Iron and Steel industry together with that of the heavy 
engineering and shipbuilding concerns gave Great Britian a 
comfortable lead over her contemporaries that lasted until the 
Second World War in 1939. Admiralty policy in the Victorian 
‘and Edwardian days, spurred on by the Navy League and its link 
with the shipyards, from starting out with the original aim of 
creating a fleet powerful cnough to outmumber any two adversaries, 
ended up by 1905 with the aim of bringing twice the number of 
capital ships to bear on the combined fleets of any three European 
powers. From the simple beginnings of the WARRIOR and the GLOIRE 
we see the whole great mass of the worlds battlefleets growing 
to the giant assemblies of 1945, and now, a century later, almost 
as extinct as the wooden wall was a hundred years ago. 
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